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Background: Adult intussusception is infrequently encountered in Asians. The diagnosis is often late
because of the variable presentation. The optimal treatment is not universally agreed upon.
Purpose: To determine the causes and management of this uncommon entity in India.
Methods: A retrospective review of patients with postoperative diagnosis of intussusception between
March 2003 and March 2008 was conducted in a tertiary care centre in North India. Data relating to
diagnosis, treatment and histopathology was analyzed.
Results: Twenty-seven patients, aged 15e72 years with 28 intussusceptions were studied. Four patients
(14.29%) had acute presentation, 16 (57.14%) subacute and 7 (25%) had chronic symptoms. The most
common type of intussusception was enteroenteric. A diagnosis of intussusception on contrast enhanced
computed tomogramwas made in 84% and a lead point was identiﬁed in 89%. A causative factor could be
identiﬁed in 89% (25 out of 28 intussusceptions) which was malignant in 37% and benign in 48%. The
most common underlying malignant lesions were adenocarcinoma (50%), and lymphoma (25%). Among
benign lesions, small bowel polyps were the most common (57%). All cases underwent surgical inter-
vention. Bowel resection was performed in 89%. There was no mortality.
Conclusion: Our series highlights a high frequency of a demonstrable cause of intussusception in
a tropical country. Overall our results are similar to those reported from other countries. Resection of the
involved bowel is recommended because of high incidence of underlying pathology.
 2011 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction
Adult intussusception is a rare cause of intestinal obstruction.1e4
A preoperative diagnosis is difﬁcult owing to non-speciﬁc symptoms
and limited utility of imaging studies.2e4 Intussusception secondary
to a deﬁnable lesion is seen in nearly 70e92%5e7 of the patients and
idiopathic intussusception occurs in 2e28% of adults.1,2,8 In more
than two-third of patients, a malignant tumour results in intussus-
ception and benign lesions account for 25% of intussusceptions in
adults.9,10 In a recent study, 80% of tumours associated with small
bowel intussusceptions were benign and two-third of colonic
intussusceptions resulted from primary adenocarcinoma.9
Adult intussusception can present with acute, chronic non-
speciﬁc, or subacute symptoms.3,5,11,12 Emergency surgical inter-
vention is needed in 35e60% of all adult intussusceptions.2,6 The
optimal surgical management is controversial. Debate on surgicals, Chandigarh 160012, India.
Elsevier Ltd on behalf of Surgical Amanagement focusses on the issue of primary resection versus
initial reduction followed by a more limited resection. Most
recommend primary resection without reduction of intussuscep-
tion due to a higher incidence of underlying malignancy and
inability to differentiate benign from malignant etiology preopera-
tively or intraoperatively.5,6,13 Reduction before resection is rec-
ommended for enteric intussusceptions due to benign lesions14,15 in
patients with postoperative bowel obstruction provided the bowel
is viable,16 and in situations where resecting massive lengths of
bowel entail the risk of a shortened gut.14
This study reviews the etiology and the management of adult
intussusception in a tertiary care centre in North India.2. Patients and methods
We retrospectively reviewed the clinical and imaging records,
operative features, pathological ﬁndings, postoperative complica-
tions and outcome in 27 adult patients with 28 intussusceptions
managed at Postgraduate Institute of Medical Education andssociates Ltd.
Table 1
Anatomic location of intussusception in 27 patients.
Location Number Etiology
Benign Malignant
Duodenoduodenal 2 (7.1) 2 (7.1) 0
Enteroenteric 10 (35.7) 7 (25) 3 (10.7)
Enterocolic 8 (28.6) 5 (17.9) 3 (10.7)
Appendocolic 2 (7.1) 2 (7.1) 0
Colocolic 6 (21.4) 0 6 (21.4)
Total 28 (100)a 16 (57.2)b 12 (42.8)
Values in parenthesis represent percentages.
a One patient withmetastatic melanoma had two entero-enteric intussusceptions
and is counted as two.
b Three patients with idiopathic etiology are counted under benign.
Vikas Gupta et al. / International Journal of Surgery 9 (2011) 297e301298
ORIGINAL RESEARCHResearch, Chandigarh, a tertiary care centre in North India between
March 2003 and March 2008. The intussusceptions were classiﬁed
according to the locationandpathological leadpoint. Imaging studies
included plain X-ray abdomen, ultrasonogram (USG) and computed
tomography. Findings suggesting intestinal invagination on contrast
enhanced computed tomogram (CECT) were bowel-within-bowel
appearance inmore than one imagewith orwithout a lead point and
bowel obstruction, inclusion of mesenteric fat or vessels, bowel wall
edema, and fat stranding. All the patients were subjected to lapa-
rotomy; the timing of surgical intervention was determined by the
urgency of the clinical condition. The intussusceptions were classi-
ﬁed as acute if the presentation was less than four days, subacute if
between four and fourteen days and chronic if beyond fourteen days.
Resected specimenwas subjected to histopathological examination,
and details about the postoperative course were retrieved.
3. Results
Twenty-seven patients studied had 28 intussusceptions. Their
ages ranged from 15 to 72 years (median 37 years), with a female
preponderance (M:F 1:2.4). Four patients (14.29%) had acute
presentation, 16 (57.14%) subacute and 7 (25%) had chronic
symptoms.
3.1. Preoperative diagnosis
A sausage shapedmass was palpable on abdominal examination
in 5 patients (18%). However, the classical presentation of pain,
mass and haem positive stool was seen only in 2 patients (7%) with
acute presentation. Ultrasonography was performed in 16 patients
and it suggested the diagnosis of intussusception in 7. CECT was
performed in 19 patients and was suggestive of intussusception in
16 patients (Fig. 1). The sensitivity and positive predictive value of
USG in diagnosing intussusception were 46.15% and 85.71%
respectively and that of CECT were 82.35% and 87.5% respectively. A
lead point was identiﬁed in 9 of the 19 patients on CECT. The
sensitivity of CECT in correctly determining the lead point was
47.05% and positive predictive value was 88.89%. A mass lesion
could be identiﬁed in two patients of duodenal adenoma on upper
gastrointestinal endoscopy.
3.2. Operative ﬁndings
Table1 shows the anatomical locationandunderlyingetiologiesof
intussusceptions. Entero-enteric intussusception (Fig. 2) was the
commonest (12 out of 28; 42.86%; 10 enteric and 2 duodenal).Fig. 1. Axial contrast enhanced CT scan shows colo-colic intussusception with bowel
wall thickening due to edema and enhancing mass which was the lead point.Segmental small bowel resection was performed in 10 patients
(35.7%), right hemicolectomy in 6 (21.4%) and ileocolic resection in 6
(21.4%) (Table 2). At laparotomy, no attemptwasmade to reduce colo-
colic and entero-colic intussusception, and an en-bloc resection was
performed. Threepatients (11%)hadgangrenousbowel at laparotomy
and one of them had a proximal perforation. In patients with duo-
denoduodenal intussusception, a sleeve resection of duodenal wall
including the polyp was undertaken after reducing the intussuscep-
tion. One patient underwent small bowel resection at two sites and
a metastatic melanomawas the lead point at both the sites.
3.3. Histopathological examination
A lead point was identiﬁed in 25 of 26 resected invaginations.
The lead point in the resected invaginations was malignant in 12
(42.86%), benign in 13 (46.43%) and none in one (3.57%). All the
patients with colonic intussusception had adenocarcinoma as a lead
point. The lead point in appendicular intussusceptionwas lipoma in
one and cystadenoma in another. Both the duodenal intussuscep-
tions had an adenoma. In the small bowel and duodenal intussus-
ceptions, the lead point was identiﬁed in 15 of the 18 lesions. It was
benign in 9 and malignant in 6. Pathologically, the commonest
benign lead point was a ﬁbrous polyp (Fig. 3) in four, adenomatous
polyp in two, hamartomatous polyp in two and a submucosal
lipoma in one. Amongst malignant etiology, lymphoma (Fig. 4) was
identiﬁed in three, adenocarcinoma in one and one patient with
intussusception had metastatic malignant melanoma at both sites
(Table 3). In two of the three patients with idiopathic intussuscep-
tion, the intussusception had reduced at the time of laparotomy, and
in one the involved segment was gangrenous.Fig. 2. Operative picture showing entero-enteric intussusception.
Table 2
Surgical procedures.
Procedure Number (percent)
Sleeve resection of duodenal polyp 2 (7.1)
Segmental small bowel resectiona 10 (35.7)
Ileocolic resection 6 (21.4)
Right hemicolectomy 6 (21.4)
Left hemicolectomy 1 (3.6)
Sigmoid resection 1 (3.6)
Assessment (spontaneous reduction) 1 (3.6)
Assessment (spontaneous reduction)
and Ladd’s procedure
1 (3.6)
Total 28 (100)
a One patient withmetastatic melanoma had two entero-enteric intussusceptions
and is counted as two.
Fig. 4. Surgical gross specimen of resected bowel demonstrating small bowel
lymphoma as a lead point.
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The overall mortality ratewas 29.63% (8 out of 27 patients). Four
(14.23%) patients had superﬁcial surgical site infection, two (7.11%)
had deep venous thrombosis, one (3.57%) had bronchopneumonia,
and one (3.57%) had abdominal wound dehiscence needing resu-
turing. There was no mortality.4. Discussion
Intussusception in adults can occur anywhere in the gastroin-
testinal tract.2,17 A preoperative diagnosis can be made in only
30e52% of patients because of the non-speciﬁc complaints.6,13 The
classical triad of abdominal pain, abdominal mass and bloody
diarrhea is rarely found15,16 and was present in only 7% of patients
in our study. In another study, this was present in 9.8% of cases.5
Intussusception in adults presentwith acute, subacute, or chronic
symptoms.12 Acute presentation is reported in 47e61.5%.2,4,6,11,13 In
our study 14.2% patients had acute presentation. The main clinical
presentation of intussusception in adults is chronic abdominal
pain.18,19 A recent study reported that 53% of their patients presented
with chronic non-speciﬁc symptoms and 47% had acute or subacute
symptoms.4Wangetal.5 reportedacute symptoms in24.4%, subacute
in 24.4% and chronic symptoms in 51.2%. In their study acute symp-
toms were deﬁned as less than four days, subacute were deﬁned as
4e14days andchronic symptomsweredeﬁnedasmore than14days.
Adult intussusception is distinct from paediatric intussuscep-
tion.2,21 The presentation in children is often acute, while in adultsFig. 3. Resected specimen showing a benign ﬁbrous polyp in small bowel that acted as
a lead point.the presentation is often subacute or even chronic.2 Although
intussusception is a common cause of intestinal obstruction in
children, it is rare in adults.2,4 A predisposing cause is present in
majority in adults, while in the paediatric group there is rarely any
associated lead point for intussusception.20 Physical examination is
diagnostic in a large proportion of paediatric group in contrast to
adults where imaging studies are extensively used for diagnosis.
Intussusception in adults is a surgical disease. Children can be
managed successfully nonsurgically.20,21
A preoperative diagnosis could be made on ultrasonography in
50% of patients in the present study. Another series reported a 35%
accuracy for ultrasonography.13 At sonography, intussusception
characteristically appears as the target, doughnut or bulls’ eye
sign.22 Computed tomography (CECT) has been reported to be the
most useful tool for the diagnosis.17,23,24 On CECT, a target lesion is
pathognomonic for intussusception.8 Diagnostic accuracy of 84% of
CECT in our study is similar to the reported diagnostic accuracy rate
of 58e100%.2,8,13,14 CECT may demonstrate intussusceptions in
asymptomatic patients which are transient and without an iden-
tiﬁable lead point.23,24 Colonoscopy, though reported to be useful is
technically challenging and has a limited role in the preoperative
diagnosis.2,25 Lipomas can be diagnosed and primarily treated by
colonoscopy.25 Diagnostic laparoscopy has also been reported to be
a feasible tool in adult intussusception.26
Intussusception in our study was enteroenteric in 36% of
patients, enterocolic in 29%, colocolic in 21%, appendiculocolic and
duodenoenteric in 7% each. Our ﬁndings are different from those of
a recent study inwhich on CECT, intussusceptionwas enteroenteric
in 88%, ileocaecal in 5%, colocolic in 6% and gastroenteric in 2%.28
Adult intussusception is due to pathological lesions in 80e90%
of cases. In our series, a causative factor could be identiﬁed in 89%
(25 out of 28 intussusceptions) which was malignant in 37% andTable 3
Intussusception in adults: lead points.
Site Benign Malignant
Small bowel Polyps 8 (28.6) NHL 3 (10.7)
Lipoma 1 (3.6) Adenocarcinoma 1 (3.6)
Metastatic melanomaa 2 (7.1)
Duodenum Adenoma 2 (7.1)
Large bowel Lipoma 1 (3.6) Adenocarcinoma 6 (21.4)
Cystadenoma 1 (3.6)
Values in parenthesis represent percentages.
a One patient withmetastatic melanoma had two entero-enteric intussusceptions
and is counted as two.
Table 4
Comparison with other recent series in literature.
Reference no. 2 4 34 19 35 5 Our
study
Country Brazil Iran Turkey Switzerland Spain China India
Number 16 15 28 10 14 41 28
Acute presentation 46.6% 47% NM 50% NM 24.4% 14.29%
Preoperative
diagnosis
50% 46.7% 53.5% NM 83% 65.9% 57.14%
Anatomical/
pathological
cause
87.5% 93.3% 89.3% 100% NM NM 89.3%
Ileocolic 37.5% 20% 7% 30% 53.33% 34.1% 35.7%
Enteric 31.25% 73.4% 82% 40% 33.33% 45.5% 28.6%
Colonic 31.25% 67% 10.7% 30% 13.33% 18.2% 28.4%
No deﬁnite lesion 12.5% NM 11.3% NM NM 10% 10.7%
Malignant etiology 50% 13.4% 21% 60% 40% 27.3% 42.9%
Surgical intervention 100% 100% 100% 100% 71.43% 100% 100%
Mortality 0 0 0 0 0 0 0
NMdnot mentioned.
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because of a malignant tumour in the colon or small bowel,9 and
benign lesions account for only 25e30% of intussusceptions in
adults.8,10 When the colon is involved, in up to 95% of cases there is
an identiﬁable pathologic lead point and it is a malignant tumour in
between one half to three quarters of them.28 Small bowel intus-
susception is secondary to benign lesions in a majority, with
malignant lesions accounting for 15% patients.3,8
Idiopathic intussusception is rare in adults and comprises only
2e28% of diagnosed intussusceptions.29 In one study from
Ethiopia,30 primary idiopathic variety, however was reported in
60%; intraoperative reduction was possible in 24% (all idiopathic)
and mortality was 16% (all from idiopathic variety). Idiopathic
intussusception more commonly is enteric rather than colonic.31
The intussusception was idiopathic in 10.71% in our study and all
of them were entero-enteric intussusceptions. Simple reduction is
advocated in these patients.32
Table 4 lists the various features of adult intussusception as
reported in recent series in the literature.2,4,5,18,33,34 The site of
intussusceptions varies widely in different countries with our data
being similar to that from Brazil. We had a much smaller proportion
of patients with acute presentation as compared with most other
studies. However there is no difference between different studies in
terms of preoperative diagnosis, a cause being found, operative rate
and mortality.
Adult intussusceptions have also been described in patients with
celiac/tropical sprue,35,36 abdominal trauma,37 human immunodeﬁ-
ciencyvirus relatedgutdisease,38,39 tuberculosis,40 Crohn’s disease,41
and postoperative intussusceptions following a laparotomy.42e44
Controversy remains regarding optimal management in adults.
Preoperative reduction is not a treatment modality in adults.2,13,34
For large bowel intussusceptions, surgical resection is recom-
mended in view of relatively high risk of underlying malignancy
and a risk of perforation and spillage.2,3,6,14,16 A few authors have
described gentle operative reduction of small bowel intussuscep-
tion, when feasible to avoid unnecessary risk of excision of healthy
bowel45 without compromising the oncological extent of resec-
tion.46 Gentle reduction before resection is advocated only in those
with a preoperative diagnosis of benign etiology,6 in the absence of
ischemia or strangulation,6 situations requiring resection of
massive length of small bowel14,15 and in patients with post-
operative bowel obstruction.16 All our patients with colonic intus-
susception had resection of a bowel segment without an attempt at
operative reduction. Short segment entero-enteric intussusception
in patients without obstructive symptoms is reported to be self-limiting and can be managed conservatively.27,47,48 Laparoscopic
management has been reported to be a safe and feasible option.26,49
Concluding, our study has shown the pattern of adult intus-
susception in a tropical country and is caused by deﬁnable intra-
luminal pathology. The site of intussusception in our series was
similar to that of Brazil, another tropical country. Idiopathic intus-
susception is infrequent. We recommend individualized treatment
depending on ﬁndings at surgical intervention. The extent of
resection should include any nonviable bowel as well as the lead
point of intussusception. En-bloc resection is recommended for
malignant lesions.
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